Intrahepatic conversion of a glutathione conjugate to its mercapturic acid. Metabolism of 1-chloro-2,4-dinitrobenzene in isolated perfused rat and guinea pig livers.
Because of the low hepatic activity of gamma-glutamyl-transferase in the rat, the liver is generally considered to play only a minor role in the degradation of glutathione conjugates, a limiting step in mercapturic acid formation. Recent findings indicate, however, that the liver has a prominent role in glutathione catabolism, particularly in species other than rat. To examine the contributions of liver to mercapturic acid biosynthesis, mercapturate formation was compared in isolated perfused livers from rats and guinea pigs dosed with either 0.3 or 3.0 mumol of 1-chloro-2,4-dinitrobenzene (CDNB). Chemically synthesized glutathione conjugate, mercapturic acid, and intermediary metabolites of CDNB were used as standards in the high performance liquid chromatography analysis of bile and perfusate samples. Biliary excretion accounted for almost all of the recovered metabolites. A marked species difference was observed in the pattern of CDNB metabolism. Rat livers dosed with 0.3 mumol of CDNB excreted 55% of total biliary metabolites as the glutathione conjugate and 8.2% as the mercapturic acid, whereas guinea pig livers excreted only 4.8% as the glutathione conjugate and 47% as the mercapturate. Mercapturic formation was also dose-dependent, with a larger fraction formed at the 0.3- versus the 3.0-mumol dose (8.2 versus 3.7% in the rat; 47 versus 19% in the guinea pig). Hepatic conversion of the glutathione conjugate to the mercapturic acid was markedly inhibited in both species after retrograde intrabiliary infusion of acivicin, an inhibitor of gamma-glutamyltransferase activity. These findings provide direct evidence for intrahepatic biosynthesis of mercapturic acids. Thus, glutathione conjugates synthesized within hepatocytes are secreted into bile and broken down to cysteine conjugates; the latter are then presumably reabsorbed by the liver, N-acetylated to form the mercapturic acid and re-excreted into bile.